Surface potential and the interaction of weakly acidic uncouplers of oxidative phosphorylation with liposomes and mitochondria.
The pH dependence of the binding of weakly acidic uncouplers of oxidative phosphorylation to rat-liver mitochondria and liposomes is mainly determined by the pKa of the uncoupler molecule. The absorption and fluorescene excitation spectra of the anionic form of weakly acidic uncouplers of oxidative phosphorylation are red-shifted upon interaction with liposomal or mitochondrial membranes. The affinity for the liposomes, as deduced from the red shift, is independent of the degree of saturation of the fatty acid chains of different lecithins. The intensity of the spectra at one pH value is strongly dependent upon the surface charge of the liposomes. With positively charged liposomes the results obtained can be almost quantitatively explained with the Gouy-Chapman theory, but with negatively charged ones deviations are observed. At a particular pH, the divalent ion Ca-2+ stongly influences the intensity of the spectra in the presence of negatively charged liposomes, but has no effect with neutral liposomes. With mitochondrial membranes an effect of Ca-2+ similar to that with negatively charged liposomes is observed. Depletion of the phospholipids of the mitochondria and subsequent restoration of the mitochrondrial membrane with lecithin, strongly diminishes this effect, but restoration with negatively charged phospholipids does not influence it. From these observations it is concluded that the anionic form of the uncoupler molecule when bound to mitochondria is located within the partly negatively charged phospholiped moiety of the membrane, with its anionic group pointing to the aqueous solution.